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C54) Automotically identifying a program indudSng a aound signal 

(57) In a method and apparatus for automatically identifying a program broadcast by a radio station or by a 
teloviaton channel or racordod on a medium, by adding an Inaudrble encoded message to the sound signal of 
the program, the message identifies the broadcasting channel or ststion. the program, and/or the exact date, 
rn one embodiment the sound signal is transmftted via an analog-to-digltal converter 1 2 to a digital data 
processor 14 enabling fraquency ranges to bs split up, enabling the energy In some of the frequency ranges to 
be altered in a predetermined manner to form an encoded identification message, and with the output from 
the data processor being connected via a digital-to-analog converter 28 to an audo output 2B for broadcasting 
or recording the sound signal. The invention Is particuiarfy applicable to measuring the audiences of pronrams 
that are broadcast by radio or television, or that are recorded. 
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METHOD AND APPARATUS FOR AUTOMATICALLY IDEMTIPVING A 
PROGRAM INCLUDING A SOUND SIGNAL 
The invention relates to a method and to 
apparatus for automatically identifying a program 
5 including a sound signal, such as a radio program or a 
televlsxon progran,. in particular, or a program recorded 
on a medium such as a microgroove disk, a magnetic tape 
a compact disK for reading by laser, or a viL dlslc 

• apDlicahi.T** identification of programs is 

appUcable to measuring the audience of radio stations or 
television channels, to monitoring the inclusion of 
advertising programs in television or radio broadcasts, 
or indeed to keeping an account of royalties due to 
authors or to performers for public broadcasting of their 

It has been proposed to add an inaudible coded 
message to the sound signal of a program to be 

lllTtsT' T "^"^^^ information 

such as the identity of the broadcasting channel or 

exact'd'.'"'/^""''" °' P--i'>^y the 

exact date of transnission. a specialized decoder 

^record t'r '^""^ ^^^-^ "d 

to record it in a memory. 

on b«in„ """^ "'^'^^'^^^ i« inaudible 

on being output from the loudspeaker (s) of a receiver it 

z:i ^ ^^^^ '"^--^ « ;r 

else it must be at an audible frequency but emitted at a 
evei that is well below the level of the sound slgna 
(in the range -50 dB to -60dB) . 

is th.^ .J^^ ««««ntial drawback of these proposed means 
IS that they require a specialized decoder to be 
integrated in the television or radio receiver. The 

sue?:.'::'"'" ^-^i^Peakers i„ such receivers are 

such that m general they do not pass signals at 

IS emitted on an audible frequency but at a level that is 



2 

well below the level of the sound signal, it is also very 
difficult to pick up the message using a microphone, 
particularly since the directivity of a loudspeaker 
increases with frequency, as does the attenuation of the 
5 signal it reproduces. 

Another proposed technique consists in using 
one type of modulation for broadcasting the sound signal 
and another type of modulation for broadcasting the 
encoded message. Here again, it is necessary for a 

10 specialised decoder to be integrated in the receiver in 
order tc be able to recover the encoded message. 

An object of an Grrbodiment of the present invoition is to 
provide a method and apparatus for autcsatically 
identifying a program including a sound signal in which 

15 there is an inaudible encoded message, by means of a 
decoder rhat is totally independent of the receiver for 
receiving the program. 

Another object of an artadiment of the invention is to prwide a 
method and apparatus cf this type enabling the audiences 

20 of radio and televisicn broadcasts to be measured. 

Yet another object of an entediment of the invention is to 
provide a method and apparatus of this type which makes 
it simple to monitor the broadcasting of works recorded 
on media such as microgroove disks, magnetic tapes, 

25 compact disks for reading by laser, or video disks. 

To this end, the present invention in 
accordance with one aspect thereof provides a method of 
automatically identifying a program that includes a sound 
signal, by including an inaudible encoded message in the 

30 sound signal, the message containing data corresponding 
to the identity of a broadcasting channel or station,, to 
the identity of the program, and /or to the exact date of 
broadcasting, the method comprising the steps of 
selecting at least one narrow band of audible frequencies 

35 in the sound signal, altering the energy of the sound 

signal in said frequency band in a characteristic manner 
that is predetermined and repeated, and broadcasting the 
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sound Signal including the alteratidn. or in recording it 

on a aediuin« 

Preferably, the alterations to the energy in 
the sound Signal in said frequency band are of the pulse 
5 or quasi-pulse type. 

Compared with the prior art, this nethod 
presents several advantages: 

the alterations applied to the energy of the 
sound signal in a narrow band of audible frequencies L 
) be reproduced without difficulty by the loudspeaker of a 
receiver while still renaming completely inaudible 
regardless of the quality of the loudspeaker; 

a program-identifying message can be built up 
by repeating these alterations in compliance wi,:h a 
predetermined code, which message may include a 
relatively large amount of information such as the 
identity of the broadcasting channel or station, the 
identity of the program itself, and the exact date of 
transmission; 

^ . '""^ "^^^^""^ °' ^i^nal including the 

encoded message is not audibly degraded; 

the general frequency spectrum of the sound 
^eLIge^ ^^^"^^^"^ ^^^"'^^ ^^^^"^ the encoded 

perc.ptibi:^\a\°:::;"^^'^ ^« - 

the method of the invention is applicable 
regardless of the type of modulation used for 
transmitting the sound signal; 

. """^^ ^""^"'^'^ °^"^*9e may be detected in 

the sound sxgnal reproduced by the loudspeaker of a 
recexver <or of an apparatus for playing back a 
recording) by means of a decoder situated within the 
listening area of the loudspeaker without there being a 
need to provxde any Kind of connection between the 
decoder and the receiver or playback device; 

the decoder nay be portable; and 



it may be installed permanently in the 
listening area of the loudspeaker of a receiver or 
playback device, or else it may be carried about by a 
person. 

According to another aspect cf the invention r 
the method comprises conparing the energy of the sound 
signal in said frequency band with a threshold and in 
altering said energy only if it is greater than the 
threshold. 

In this way, the encoded message is not added 
to the sound signal of the program during periods of 
silence, during which it would otherwise be audible. 

The duration of the pulses altering the sound 
signal in said narrov; frequency band is preferably less 
than about 100 r.s, e,g. about 10 las. 

The repetition rate of these pulses may lie in 
the range 5 Hz to 20 Hz, for example. 

The narrow frequency band including the encoded 
message preferably lies between about 100 Hz and about 
700 Hz and may be a few tens of hertz vide. 

The energy of the sound signal in said 
frequency band nay be altered by reducing said energy to 
a value that is substantially zero, or on the contrary by 
increasing said energy to a predetermined value. 

According to another aspect of the invention, 
the method also comprises selecting at least two narrow 
frequency bands of the sound signal and in altering the 
energy of the sound signal in said two frequency bands 
simultaneously in a manner that is predetermined and 
repeated to encode the identity message* 

The encoding data rate can thus be increased by 
simultaneously adding different portions of the message 
in a plurality of narrow frequency bands in the sound 
signal . 

It is thus also possible to improve the 
inaudibility of the encoded message by reducing the 
energy of the sound signal in one frequency band while 



increasing said energy in another frequency band so as to 
compensate for the changes of energy in the sound signal 
between the two frequency bands. 

According to another aspect of the invention, 
5 the method comprises splitting up the sound signal into 
frequency components, either in analog nanner by 
filtering or else in digital manner by a Fourier 
transform or by a wavelet transform, altering the energy 
of the frequency components lying in the above-mentioned 
10 frequency band(s} in a aanner that is predetermined, and 
then rebuilding the sound signal and in broadcasting it 
or recording it on a nedium. 

According to yet another aspect of the 
invention, the nethod comprises picking up the sound 
15 signal containing the encoded identification message when 
the signal is reproduced by a loudspeaker, detecting the 
alterations made to the energy of the signal in at least 
one of the above -nentisned frequency bands, deducing the 
encoded identification nessage therefrca, and storing the 
20 message in a memory. 

One or acre frequency components are extracted 
from the sound signal picked up at the outlet from the 
loudspeaker either in analog manner by filtering or in 
digital manner by a Fourier transform, or by a wavelet 
transform, and then the above-mentioned alterations that 
constitute the encoded message are detected in the 
frequency component (s) corresponding to the above- 
mentioned narrow frequency band(s). 

In accordance with a still further aspect, the 
invention also provides apparatus for automatically 
identifying a program that includes a sound signal 
conveying an inaudible encoded message comprising data 
corresponding to the identity of a broadcasting channel 
or station, to the identity of the program, and/ or to the 
exact date of broadcasting, the apparatus comprising 
means enabling the energy of the sound signal in at least 
one previously deterrair.ed narrow band cf audible 
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frequencies to be altered in a manner that is 
predetermined and repeated, the set of alterations 
produced in this way constituting the encoded message. 
This apparatus further comprises code 
5 generation means transforming channel, station, program 
and/or date identity data into a least one sequence of 
pulse or quasi-pulse signals defining the alterations to 
be made to the energy of the sound signal in the, or 
each, above-mentioned frequency band. 

10 Preferably, this apparatus comprises means for 

comparing the energy of the signal in said frequency band 
with a threshold, and neans for preventing said energy 
being altered when it is below the threshold. 

In a first enbodiment, this apparatus comprises 

15 analog-ro-digital conversion neans for the sound signal, 
said conversion neans ceing connected to data processing 
means receiving the digitized signal and designed to 
split it up into frequency components, to alter the 
energy of the signal in said frequency band in compliance 

20 with the encoded message to be included, and to rebuild 
the signal from its frequency components, together with 
digital-to-analog conversion means connected to the 
output of the data processing means. 

In another embodiment, this apparatus comprises 

25 a set of frequency filters connected in parallel and 
receiving the sound signal on their inputs, said set 
comprising at least one bandpass filter for extracting 
the above-mentioned narrow frequency band from the sound 
signal and for applying it to one input of a controlled 

30 switch whose other input is connected to an output of 
code generator means, the set of filters also comprising 
lowpass and highpass filters for transmitting the 
frequencies of the sound signal that are not included in 
the above-mentioned frequency band, and a summing circuit 

35 whose inputs are respectively connected to the output of 
the controlled switch and to the outputs of the lowpass 
and highpass filters to reconstitute the sound signal. 
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According to another aspect of the present 
invention there is provided a method for including an 
inaudible encoded message in a sound signal forming at 
least a part of a program, the message containing data 
indicating at least one of a broadcasting channel or 
station providing said program, an identity of said 
program and a broadcasting date of said program, 
comprising the steps of selecting at least one band of 
audible frequencies in the sound signal, altering the 
energy of the sound signal in said at least one band 
of audible frequencies in a characteristic manner that 
is predetermined and repeated to form an encoded sound 
signal, and at least one of broadcasting the program 
including the encoded sound signal and recording the 
15 encoded sound signal on a recording medium. 

According to another aspect of the present 
invention there is provided an apparatus for including 
an inaudible encoded message in a sound signal forming 
at least a part of a program, the message containing 
data indicating at least one of a broadcast channel or 
station providing said program, an identity of said 
program and a broadcasting date of said program, 
comprising means for selecting at least one band of 
audible frequencies in the sound signal, and energy 
alteration means for altering the energy of the sound 
signal in said at least one band of audible 
frequencies in a characteristic manner that is 
predetermined and repeated to form an encoded sound 
signal . 

^° embodiment further comprises code generation 

means for transforming at least one of channel, 
station, program and date Identity data into at least 
one sequence of pulse or quasi -pulse signals and the 
energy alteration means is operative to alter the 

35 energy of the sound signal in said at least one band 
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of audible frequencies in response to said pulse or 
quasi-pulse signals. 

In another embodiment, said selecting means 
comprises at least one bandpass filtering means for 
separating said at least one band of audible 
frequencies from said sound signal, lowpass filtering 
means for separating low frequency portions of said 
sound signal having frequencies less than said at 
least one band of audible frequencies from said sotind 
signal and highpass filtering means for separating 
high frequency portions of said sound signal having 
frequencies greater than said at least one band of 
audible frequencies, said energy alteration means 
comprises switching means coupled with said bandpass 
filtering means to receive said at least one band of 
audible frequencies for selectively providing said at 
least one band of audible frequencies at an output 
thereof in response to said at least one sequence of 
pulse or quasi-pulse signals from said code generation 
means to encode said at least one band of audible 
frequencies, said apparatus further comprising summing 
means for combining the at least one encoded band of 
audible frequencies with the low and high frequency 
portions of said soiind signal to form the encoded 
sound signal. 



In accordance with yet another aspect, the 
invention also provides at least one device for decoding 
the message included in the sound signal, said device 
being intended to be located in range of a loudspeaker 
5 reproducing the signal, the device conprising a 

microphone for picking up the signai reproduced by the 
loudspeaker, neans for processing said signal to detect 
the alterations nade to the energy of the signal in the 
above-mentioned narrow frequency band(s) and for deducing 

10 therefrom the message included in the signal, and means 
for storing said message in a memory. 

In a first embodiment, the decoding device 
comprises an analog-to-digital converter connecting the 
output of the nicrophone to the input cf data processing 

IS means including at least one microprocessor enabling the 
signal digitized at the output from the nicrophone to be 
split up into frequency components, enaeling the 
alterations of the energy in the frequency components of 
the signal to be detected in the above-specified 

20 frequency band(s) , enabling the encoded message to be 
deduced therefrom, and enabling it to ca recorded in a 
memory . 

In another embodiment, the decoding device 
comprises at least one bandpass filter receiving the 

25 output signal from the microphone to extract therefrom 
the frequency band conveying the encoded message and to 
apply it to analog circuits for detecting the alterations 
made to the sound signal in said frequency band. 

The decoding device is easily made portable and 

30 may include a motion detector. 

In accordance with a still further aspect of 
the invention, a method of estimating an audience for 
widely disseminated audible information is provided 
wherein the widely disseminated audible information 

35 includes an inaudible identification code indicating a 
source thereof and included within at least one band of 
frequencies of the widely disseminated audible 



information by modifying an energy level of a portion 
of an audible signal of the widely disseminated 
audible information within the at least one band of 
frequencies. The method comprises the steps of: 
selecting a group of individuals from among the 
audience; providing each of the individuals with a 
respective personal monitoring device capable of being 
carried on the person of each such individual, the 
personal monitoring device including means for 
converting soiznds including the widely disseminated 
audible information received thereby into a processing 
signal, means for extracting the inaudible 
identification code from the processing signal by 
detecting the modifications to the energy level 
thereof within the at least one band of frequencies, 
and means for storing information from the extracted 
code indicating the source of the widely disseminated 
audible information; collecting information concerning 
widely disseminated audible information provided to 
each of the group of individuals dxiring a 
predetermined time period with the use of each 
respective personal monitoring device carried thereby 
by extracting inaudible identification codes from 
processing signals converted from sounds including 
said widely disseminated audible information received 
by the respective monitoring device carried by each of 
the group of individuals and storing the information 
from the extracted code; and producing an estimate of 
the audience for at least one source of widely 
disseminated audible information based on the 
collected information. 

In one embodiment, the step of collecting 
information comprises extracting and storing 
identification codes representing radio and/or 
television stations and/or channels providing said 



widely disseminated audio information as at least a 

part of a signal transmitted thereby. 

In another embodiment, the step of collecting 

information cooqprises extracting and storing 

identification codes identifying radio stations 

transmitting radio signals as said widely disseminated 

audio information. 

In another embodiment, the step of collecting 

Information comprises extracting and storing 
identification codes representing television stations 
and/or channels providing said widely disseminated 
audio information as a part of a television signal 
transmitted thereby. 

In another embodiment, the step of producing the 
audience estimate conprises transferring the 
information stored by each of the personal monitoring 
devices to a centralized processor and producing said 
audience estimate with the use of said centralized 
processor based on the information transferred 
thereto. 

In accordance with yet still another aspect of 
the Invention, a monitoring device is provided for use 
in collecting information for estimating an audience 
for widely disseminated audible information while 
carried on the person of an Individual audience 
member, the widely disseminated audible information 
Including an inaudible identification code indicating 
a source thereof and Included within at least one band 
of frequencies of the 
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widely dlsseainated audible information by modifying an 
energy level of a portion of an audible signal of the 
widely disseminated audible information within the at 
least one band of frequencies. The monitoring device 
comprises: an enclosure; means for attaching the 
enclosure to the person of an individual audience member; 
transducing means for converting sounds including the 
widely disseminated audible information received thereby 
into a processing signal; code extraction means for 
extracting the inaudible identification code from the 
processing signal by detecting the nodif ications to the 
energy level thereof ..irhin the at least one band of 
frequencies; and storage neans for storing information 
from t-le extracted code indicating the source of the 
widely disseminated audible information; the transducer 
r.eans, the cede extraction neans and the storage means 
being carried -..ithin z^.e enclosure. 

The invention -..ill be better understood and 
other aspects, details, and advantages thereof will 

0 appear -ore clearly on reading the following description 
given by way of example and with reference to the 
accompar.ying drawings, in which: 

Figure 1 is a block dlagran of apparatus of an entxdlRiGnt of the 
invention for encoding a sound signal as broadcast by a 

5 radio station or by a television channel, or as recorded 

on a nedium; 

Figure 2 is a graph showing diagrammatically a 
portion of the way the signal is encoded in a narrow 
frequency band; 
0 Figure 3 is a block diaoram showing a decoder 

device m accordance with an atfcodiment of the invention; 

Figure 4 is a block diagram showing a variant 
embodiment of the decoder device; and 

Figure 5 is a clock diagram of a variant 
5 embodi=ent of the device for encoding the sound signal of 
a progrsn. 



IS 3 block dia,ra» of . first .nBodiaenc of apparatus tor 
.oc«,.„, tn. so.„. si,„a, Of a pro,ran crans-m. , a 
radxo station or by a flevlsion chann.l. or els, 
r.cor4.d on a nadium suoh a. a Bicro,roov. di.k . 
».gn.lie tap., a compact disk (or raadin, by la«r or a 
vidao dl«k. ' »«sar, or a 

^ «» ««U«nt Of tte i„„tion i* 
d«g^ to add an inaullbi. ««ded ld«tifictio„ «,sa- to^ 
10 sound signal of th, pro,r.. that is to b. broa^st « 
recorded on the nedtuo. Mocast or 

TO do this, the apparatus coaprises an inout ,n 
or th. sound si,nai to b. .needed, connected to h. 
nput Of an anaXo,.to-di,ital converter i. whos' output 
« IS connected -.= an input of data processing nean. " 
xnciudin, at :east one nicroproc.sscr, ..-orUn, ...o i„ 
and a«=ories for storing data. 

-"n. u are designed to 
perform an operation 16 of splitting up th. dl,Iti„d 
" .xgnal provid.d by th. converter » .„..o (reguency 
co„po„.„t. With the splitting being convent onaUy 

trans",":: V « « " "let 

transform, thereby splitting up th. signal in a 

frequency-time space. This wavelet transfer™ 

25 knnwn ^^'s-Lst transform is now well 

known to the person skilled in the art who «ay if 
necessary, .ake reference to an an:icle publiLd i„ 
Septeaber 1987 at oaaes 5fl • f«°Aisned m 

science". ' " "Po""^ la 

The digitized signal is solit u« i^.. 
" or rourier series by execulin, a pr:^ a. rioted"": a"' 
memory of the data processing mean, u and serv« to 

"o^* -o ".T* """^ '"■^•""^ " '»und 

signal to include an encoded identification - 
therein, th- , . "titication message 
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-.rem. The freguencies chosen for ei^ " : ' 
freguencies, ..ign.r than about 100 Hs so as L He in th 
paesbands of t..e loudspeakers of television o^ r!dio 
broadcast receivers or d.vic.s for playing baok 



recordings. These frequencies are also less than 1000 Hz 
in order to avoid problems associated with loudspeaker 
directivity and with the attenuation of sound energy 
propagating in air, both of which probleos increase with 
5 frequency. 

The frequencies selected Cor encoding the sound 
signal are preferably chosen to lie in the range about 
100 Hz to about 700 Hz. In practice, the identification 
message is not encoded on a single frequency, but on a 

10 relatively narrow band of frequencies having a bandwidth 
of a few tens of hertz, e.g. 50 Hz, or on a plurality of 
such narrow frequency bands. 

The following operation 18 perforsied by the 
data processing neans 14 consists in selecting frequency 

15 components of the signal corresponding to one or more of 
such narrow frequency bands in accordance with data that 
is previously stored in its nenory. 

The following operation 20 consists in encoding 
the energy in the selected frequency cc-ponents. The 

20 encoding is of the pulse or quasi-pulse type and consists 
essentially in reducing the energy of the sound signal in 
each narrow frequency band under consideration to a value 
of substantially zero or else in increasing said energy 
up to a predetermined value, with this being done for 

25 short periods of time that are preferably less than about 
100 ms so that the encoded message included in the sound 
signal is inaudible. 

The data processing means 14 include code 
generator means 22 which transform the data constituting 

30 the identification message into sequences of pulses, 
which data may be constituted, for exaaple, by the name 
of a radio station or of a television channel, the name 
of the program, and the exact date of broadcasting or 
recording. This data may be transformed by the means 22 

35 into a sequence of bits or pulses that modulate in 

corresponding manner the energy of the sound signal in a 
frequency band, or the data r.ay be transformed into a 



plurality of sequences of bits or pulses that modulate 
the energy of the sound signal simultaneously in a 
plurality of frequency bands to increase the code rate. 
5 ■ possible in this way to increase the 

5 xnaudibiuty of the code message added to the sound 
signal, for example by encoding the message 
Simultaneously by increasing the energy of the sound 
signal in one frequency band while reducing the energy in 
another frequency band. 

*° «"«>^9y in the sound signal within a 

frequency band is preferably not encoded unless the 
energy therein is above a nininum value, so as to avoid 
adding the code message to the sound signal during a 

for the program recorded in a r.emory of the data 

signal m the frequency band under consideration with a 
predetermined threshold, to perform encoding of said 
energy so long as it is greater than the threshold, and 
20 to stop encoding .hen the energy is below the threihold 
The following operation 24 performed by the 
data processing r.eans 14 consists in reconstituting a 
sound signal in digital form from the frequency 

►5 IZ^ZT °' ^^^"^^ ^^-^ ^-n encoded 

sianaTl T""'' '^^^ * ^^^^^^1 

signal is thus obtained at the output of the data 

processing means 14 corresponding to the input signal but 
including an encoded identification message 

o , ^''"^^ " ^PP^^*** inP"t Of a 

to'an a'dr'"'"" " '^"^P"^ " —ted 

to an audio output 28 leading to conventional 

broadcasting or recording means. 

how the energy of the sound signal may be encoded i„ a 

ZZ " " ^"^'"^ frequencies, curve . shows oC 
the energy of the sound signal varies as a function of 
time, and notches B and C show two code pulses during 



which the energy is reduced to substantially zero, in 
the example shown, the first pulse B has a duration of 10 
ms, the second pulse c has twice the duration, i.e. 20 
ms, and it begins about 50 as to about 100 ms after the 
5 beginning of the first pulse B. 

Any type of code nay be used for transforming 
the data of the identification message into sequences of 
pulses, and, for example, such codes may be characterized 
by pulses Of fixed or varying duration, by the repetition 
10 rate of the pulses, by groups of pulses, etc. 

In general, the identification message may be 
encoded on a nunber of bits lying in the range about 50 
to about 100. thereby including sufficient redundancy to 
reduce the risi^s of error on decoding, with the duration 
15 of the encoded identification message lying in the range 
about 3 s to acout 20 s and vith the repetition rate of 
its cits lying in the range 5 Hz to 20 Hz. 

Under such conditions, the encoded 
identification message included in the sound signal is 
20 inaudible when the signal is reproduced by a high quality 
loudspeaker. 

Figure 3 is a block diagram of a decoding device of an 
«4«iiinent of the Invention which is placed in the listening 
area of a loudspeaker 30 of a device 32 for receiving a 

25 program or for playing back a recording of the program. 

The decoding device comprises a microphone 34 
picking up the sound signal reproduced by the loudspeaker 
30, and connected via amplifier means 36 to a bandpass 
filter 38 whose passband comprises the narrow frequency 

30 band(s) that convey the encoded message identifying the 
program. The output from the filter 38 is connected by 
an analog-to-digital converter 40 to an input of data 
processing means 4 2 which comprise at least one 
microprocessor together with working memory and memory 

35 for storing data. These data processing means 42 begin 
at 4 4 by splitting up the frequencies of the digital 
signal provided by the converter 40. then at 46 in 
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30 



35 



frequency conponents tli.t ' ^ " 

consist, in reconstitati^o't J op-r.tlon so 

t».n .tor., in . ^ZTZ '""-^ Which i. 

a -otion ^::^:iT\T:' """""'"^ ^-i"- 
" .«.pi., With th. o iput L".rtr°?"""" 

•ny .ppropri.t. m.„„.r t, ' . 

prior to storm, it " th. „ «....,. 
not th. ..codin," "aicat. wh.th.r or 

It U also Ms """^ • 

' ^«.ctcr in ...iti'n : e ' ""P"""" 

".perature or the .ecc. VC::""" 

^' It is -orn by a n.rso.^ -T Perceptibly 

indicated sch.naticallv bv th. ^P''"P'^i«o .nclosur., 

•nclcd decodin, IZl ilT """^ 
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measurements therefrom, or which lists the programs 
picked up by a decoding device placed at a given fixed 
location* The data collected by the central unit can 
also be used to monitor the broadcasting of advertising 
5 programs. 

Figure 4 is a diagram shoving another 
embodiment of the decoding apparatus, in which the sound 
signal picked up by the microphone 34 is processed by 
analog means instead of by digital means* 

10 To do this, the output from the microphone 34 

is connected via the amplifier means 36 to a set of 
filters 56 connected in parallel, with the outputs 
therefrom being connected to the inputs of a circuit or 
set of circuits 53 for detecting code pulses formed in 

15 the above-mentioned narrow frequency bands. In 
conventional manner, a synchronizing clock 60 is 
associated with the circuit 38 or with each of the 
circuits 5B. 

The output from the, or each, circuit 58 is 

20 connected to means 62 for rebuilding the encoded message, 
which message is then stored in a memory. 

Each filter 56 is a switched capacitance filter 
enabling a frequency band to be extracted from the sound 
signal picked up by the microphone 34 corresponding to 

25 one of the frequency bands selected in the encoding 

apparatus. The passband of each of the filters 56 may 
possibly be greater than that of the frequency band used 
for encoding the identification message, e.g. because of 
distortion or harmonic dispersion in the sound signal as 

30 played back by the loudspeaker* It is also possible to 
provide a plurality of filters 56 having substantially 
adjacent passbands. 

The bits constituting the enclosed message are 
detected in the circuit (s) 58 by detecting rising and 

35 falling edges in the energy alterations in the sound 
signal or in the frequency bands in question, and by 
monitoring the durations of such alterations. 



IS 

Figure 5 is a block diagram of another 
embodiment of the encoding apparatus, which in this case 
is of the analog type. 

The audio input lO for the sound signal to be 
5 processed is connected via amplifier means 64 to a set of 
frequency filters connected in parallel and coaiprlsing 
one or more bandpass filters 66 trhose pass bands 
correspond to the narrow frequency bands to be encoded 
together with sets of highpass. lowpass, and possibly ' 
10 bandpass filters 68 for transmitting the frequency 

components of the sound signal that are not involved in 
the encoding. 

The output from each bandpass filter 66 is 
connected to an input of a controlled switch 70 that 
15 performs the function of an AMD gate and that has another 
input receiving a control signal provided by code 
generator neans 72 associated with a synchronizing clock 
74 and serving to transform into sequences of bits the 
data delivered thereto by means 76 for identifying the 
20 broadcasting channel or station, means 78 for identifying 
the program, and a clock 80 for dating purposes. 

The outputs Of the switches 70 are connected to 
inputs Of a summing circuit 82 as are the outputs fro« 
the other filters 68. The output signal from the summing 
25 Circuit 82 is the reconstituted initial sound signal but 
now including the encoded program identification message. 

In general, the encoded identification signal 
Bay be added discontinuously to the program sound signal 
or else continuously with the encoded message being 
30 repeated endlessly m the program sound signal. 

The invention thus makes it possible to encode 
an Identification message in the sound signal of a 
program, which message is inaudible when the sound signal 
is reproduced by loudspeakers, even if they are of very 
35 high quality, with the frequency and level 

characteristics of the encoded message nevertheless 
enabling it to be reproduced even by loudspeakers of very 



poor qualltyr thereby, enabling the message to be picked 
up and extracted fronj the sound signal under very bad 
playback conditions. 

The processing applied to the sound signal by 
5 the encoding apparatus gives rise to a delay in the 
transmission of the sound signal, which delay may be 
about 0.1 second to about 1 second. For a video program 
this requires the image and the sound to be 
resynchronized after the sound signal has been encoded. 
10 Such resynchronization is commonplace for the person 
skilled in the art. 

Further features described herein are claimed in the 
i^plicant's oo-pen^g application published under Publ i catt OT No. 
GB 2260246. 



1. A method for including an encoded message in a 
sotmd signal forming at least a part of a program such 
that the message is inaudible, the message containing 
data indicating at least one of a broadcasting channel 
or station providing said program, an identity of said 
program and a broadcasting data of said program, 
comprising the steps of separating the sound signal 
into frequency ranges by digital processing, altering 
the energy of at least one of the frequency ranges in 
a characteristic manner that is predetermined, 
reconstructing the sound signal from the separated 
frequency ranges including the frequency range whose 
energy has been altered to form an encoded sound 
signal and at least one of broadcasting the program 
including the encoded sound signal and recording the 
encoded sound signal on a recording medium. 

2. A method as claimed in Claim 1, con9>ri8ing 
separating the sound signal into frequency ranges by 
one of digital Fotirier transform and digital wavelet 
transform. 

3. A method according to Claim 1 or 2, wherein the 
alterations to the energy in the sound signal in said 
at least one frequency range are of the pulse or 
quasi -pulse type. 

4. A method according to any preceding claim, 
further comprising the step of comparing the energy of 
the sound signal in said frequency range with a 
threshold and wherein the step of altering the energy 
of the sound signal comprises altering said energy 



only if it ie greater than the threshold. 

5. A method according to Claim 3 or 4, wherein the 
alteration pulses have a dxxration of less than about 

5 100 ms. 

6. A method according to Claim 5, wherein the 
alteration pulses have a duration of about 5 ms to 
about 10 ms* 

10 

7. A method according to any of Claims 3 to 6, 
wherein the repetition rate of said pulses is about 5 
Hz to about 20 Hz. 

15 8. A method according to any preceding claim, 

wherein said range of audible frequencies has a width 
of a few tens of hertz and lies between about 100 Hz 
and about 700 Hz. 

20 9. A method according to any preceding claim, 

wherein the alteration of the energy of the sound 
signal in said at least one range of audible 
frequencies conprises reducing said energy to a value 
of substantially zero* 

25 

10. A method according to any preceding claim, 
wherein the alteration of the energy of the scxind 
signal in said at least one range of audible 
frequencies comprises increasing said energy to a 

30 predetermined value* 

11. A method according to any preceding claim, 
wherein the step of selecting at least one band of 
audible frequencies coTi^rises selecting at least two 

35 frequency bands of the sound signal and the step of 



least two frequency bands simultaneously in a manner 
that is predetermined and repeated. 

12. An apparatus for Including an encoded message in 
a sound signal forming at least a part of a program 
such that the encoded message is inaudible, the 
message containing data indicating at least one of a 
broadcast channel or station providing said program, 
an identity of said program and a broadcasting date of 
said program, comprising analog-to-digital conversion 
means for converting the sound signal to digital form, 
data processing means for selecting at least one band 
of audible frequencies in the digitized sound signal 
by splitting the digitized sound signal into a 
plurality of frequency components at least one of 
which falls within said at least one band of audible 
frequencies, said data processing means being further 
operative to alter the energy of the at least one 
frequency component within said at least one band of 
audible frequencies in a characteristic manner that is 
predetermined to encode said at least one frequency 
component with data of said inaudible encoded message, 
and to combine said plurality of frequency components 
including the at least one encoded frequency component 
to form an encoded digital sound signal, the apparatus 
further comprising digital- to- analog conversion means 
for converting the encoded digital sound signal to 
analog form as said encoded sound signal. 

13. Apparatus according to Claim 12, further 
comprising code generation means for transforming at 
least one of channel, station, program and date 
identity data into at least one sequence of pulse or 
quasi-pulse signals and the energy alteration means is 
operative to alter the energy of the sound signal in 
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sald at least one band of audible frequencies in 
response to said pulse or quasi-pulse signals. 

14. Apparatus according to Claims 12 or 13, further 
contprising means for comparing the energy of the 
signal in said at least one band of audible 
frequencies with a threshold, and means for preventing 
said alteration of said energy when it is below the 
threshold. 

15. An apparatus for recovering an identification 
message encoded in a sound signal forming at least a 
part of a program, the identification message being 
encoded by altering the energy of the sound signal in 
at least one band of audible frequencies thereof, the 
sound signal being reproduced by a loudspeaker, 
comprising: microphone means for converting the sound 
signal reproduced by said loudspeaker into an 
electrical sound signal, analog- to-digital converter 
means for converting the electrical sound signal to 
digital form, data processing means for splitting the 
digitized sound signal into a plurality of frequency 
components at least one of which falls within said at 
least one band of audible frequencies, said data 
processing means being further operative to detect 
alterations in the energy of the at least one 
frequency component, to retrieve the identification 
message from the detected alterations and to store the 
identification message in a memory. 

16. Apparatus according to Claim 15, further 
comprising means for enclosing said apparatus such 
that said apparatus may be carried on a person. 



17. A method of recovering an identification message 
encoded in a aoimd signal forming at least a part of a 
5 program, the identification message being encoded by 
altering the energy of the sound signal in at least 
one band of audible frequencies thereof, the sound 
signal being reproduced by a loudspeaker, comprising 
the steps of picking up the sound reproduced by the 

10 loudspeaker, detecting the alterations made to the 

energy of the soiind signal in said at least one band 
of audible frequencies by extracting at least one 
frequency component of said sound signal by digital 
processing and determining whether said alterations 

15 are present in said at least one frequency component, 
retrieving the identification message from the 
detected alterations and storing the identification 
message in a memory. 

20 18. A method substantially as hereinbefore described 
with reference to and illustrated by any one of the 
drawings . 

19. An apparatus sxibstantially as hereinbefore 
25 described with reference to and illustrated by any one 
of the drawings. 
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